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27
Oxygenic photosynthesis is catalyzed by two photosystems, photosystem II (PSII) and the PsaB subunit at the lumenal side, with a shortest edge-to-edge distance of 5.5 Å.
152
Importantly, the three Chls (a1231, a1232, and a1233) are proposed as the putative red The 1Fl pathway transfers energy from Chl a616 of Lhca1 to Chl a1701 of the PsaF 171 subunit in the lumenal side, with a shortest edge-to-edge distance of 8.2 Å (Table 1) .
172
The chlorine ring of Chl a1701 has a significant positional shift of 9 Å in comparison 173 with the cyanobacterial PSI, which may facilitate the EET through this pathway. The closer to Lhca1. In particular, an edge-to-edge distance of 5.9 Å was found between 176 a616 of Lhca1 and a617 of Lhca4. Thus, the energy absorbed by Lhca4 may be 177 transferred to the PSI core through the 1Fl pathway (Figure 2d ). In the stromal side, the 178 1Bs pathway may also accept energy from Lhca4 and transfer them to the core.
180
In the 2Jl pathway, the shortest edge-to-edge distance is 12. The shortest edge-to-edge distances between pigments of Lhca3 and PsaA are 5.8 Å and Table 1 ). The 3Al pathway may transfer energy through both the red Chl non-photochemical quenching (NPQ) [35, 36] . This process is important for 222 photoprotection under strong light illumination.
223
The xanthophyll cycle has been found and studied in LHCII extensively [37, 38] . 
Conclusions
252
The structural analysis of the plant PSI-LHCI supercomplex at a resolution of 2.8 Å 
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